The current study was designed to detect, isolate and identify the etiological agents of SHS in chicken flocks in Egypt. Clinical samples, including the trachea, lung and choanal cleft swabs, from different flocks, ages and localities were collected from non-vaccinated commercial broiler flocks with respiratory signs then transmitted directly to the laboratory for further examination. Avian metapneumovirus RNA (aMPV RNA) was extracted then amplified using one step RT-PCR using both subtype A and B (G gene) primers then differentiation occurred by real time PCR (qPCR). Swab samples from subcutaneous edema and exudates were directly cultured and the suspected bacterial colonies were biochemically identified then confirmed by PCR. Four samples were positive and one doubtful for aMPV using RT-PCR confirmed by qPCR. Bacteria isolation revealed that out of 40 samples, 16 samples were positive for E.coli, 4 samples were positive for P. aeruginosa, 6 samples were positive for P. mirabilis, 4 were mixed E. coli and P. aeruginosa, 8 were mixed E. coli with P. mirabilis and 2 samples were mixed P. mirabilis and P. aeruginosa. Depending on these findings, we could prescribe a preliminary guide to decrease SHS outbreaks by primary control of bacterial complication.
Introduction
The respiratory diseases considered one of the most serious problems affecting chicken flocks resulting in severe economic losses. Several etiological agents like viruses and bacteria have been incriminated. Among viruses infecting broiler flocks, avian metapneumovirus (aMPV), which cause a disease entitled as Turkey Rhinotracheitis (TRT) in turkey and swollen head syndrome (SHS) in chickens (1) . In Egypt, aMPV infection was diagnosed through detection of the infected broiler chickens by RT-PCR that revealed circulation of both aMPV subtypes A and B in turkey flocks (2 and 3) . Unfortunately till now, no identification to aMPV subtype circulating in broiler chickens in Egypt.
Swollen head syndrome is a disease of upper respiratory tract affecting broilers and broiler breeders and characterized by swelling of head and facial edema which resulted from accumulation of inflammatory exudate beneath the skin of the head in response to secondary bacterial infection usually E. coli following the initial upper respiratory viral infection and it has become a problem in many countries in the last few years. SHS has been described as a multi-factorial disease. The initial lesion mainly caused by virus, while the clinical signs were a consequence of bacterial complications. The severity of the disease depends on presence of some environmental factors such as accumulation of ammonia, dust, overcrowding and bad ventilation. So, aMPV cause the initial damage of the respiratory tract, allowing invasion of bacteria, especially E.coli, which were responsible for the clinical disease (4). SHS is a disease of chickens of all ages mainly 4 -6 weeks old with morbidity may reach to 10% and mortality about 2% (5) . The affected birds showed depression, decreased feed intake, nasal exudate, sneezing, coughing and conjunctivitis followed by facial edema which start around eye extending over the head and descending to submandibular tissues (6) . Therefore, the current study was designed to detect, isolate and identify the etiological agents of SHS in chicken flocks in Egypt.
Materials and methods

Virus isolation and identification
Clinical Samples
Samples were collected from non-vaccinated commercial broiler flocks with respiratory signs such as, sneezing, coughing, tracheal rales, nasal and ocular discharges, swollen infraorbital sinuses and foamy conjunctivitis then transmitted directly to the laboratory for further examination. Samples included the trachea, lung and choanal cleft swabs. Samples were collected from different flocks, ages and localities.
Extraction of viral RNA
Procedure adopted using QIAamp Viral RNA Mini Kit (Cat# 52906) according to manufacture instructions using reagents provided in the kit.
Amplification of aMPV RNA
The reaction was prepared according to QI-AGEN One Step RT-PCR (Cat# 204443) manufactures instructions. The reaction was performed for both subtype A and B (G gene) as following: reverse transcription (42°C /30 min), initial denaturation step (95°C /10 min), followed by 40 cycles of denaturation (95°C /1 min), annealing (54°C /1 min), extension (72°C /1 min) and final extension (72°C /10 min). The PCR product was then analyzed by electrophoresis in 1.5% agarose gel with 100 bp DNA ladder using TAE running buffer and 100 volts for 40-50 min. The ethidium bromide stained PCR bands were visualized in the agarose gel using UV transilluminator.
Primers used for aMPV RT-PCR were designed as described by (7) 
Sampling and bacterial isolation
Swabs were collected aseptically from subcutaneous edema and sinuses exudate. Collected samples were inoculated in nutrient broth then 24 hr incubation at 37ºC aerobically. Loopfull transferred onto nutrient agar, MacConkey agar and blood agar media and incubated for 24 hr aerobically at 37ºC. Suspected colonies were identified by cultural, morphologically (9), biochemically (API 20E) (10) , and molecularly by PCR.
Polymerase Chain Reaction (PCR)
Extraction of bacterial DNA from E.coli were propagated by inoculation on nutrient broth then injected subcutaneously in mice followed by re-isolation from heart and liver on MacConkey agar. A single bacterial colony was transferred into 2 ml of nutrient broth and incubated overnight at 37°C. Culture was centrifuged and the bacterial pellet was re-suspended in 400µl and DNA was extracted using DNA Extraction Kit (Presto TM Mini gDNA Bacteria Kit Cat# GBB101).
E. coli isolates were screened for presence of 16srRNA gene using specific primers (Eco-1F, GACCTCGGTTTAGTTCACAGA and Eco-2R, CACACGCTGACGCTGACCA giving rise a specific PCR product at a size of 585 bp (11) . The cyclic conditions were performed as previously described (12) .
Vitek2 compact system method for bacterial identification
Bacterial identification by Vitek-2 compact system was done according to the manufac- 
Results
Clinical signs
The suspected samples were collected from birds showing coughing, snicking, wet or frothy eyes, conjunctivitis, sneezing, facial edema, unilateral or bilateral swelling of infraorbital sinuses and some chickens showed swelling of their entire face including wattles. At the same concern the postmortem lesions of suspected dead cases revealed often yellowish extensive gelatinous to purulent edema of subcutaneous tissues of head region, sinusitis, tracheitis, perihepatitis, pericarditis and few cases showed pneumonia and air saculitis.
Detection of aMPV by RT-PCR
The genomic RNA of aMPV was tested using Ga and G2 primers for subtype A that revealed all samples were negative while with using Ga and G12 primers for subtype B only 4 samples were positive giving rise to a product of 312 bp (Fig. 1) .
Detection, confirmation and subtyping with qPCR
The positive, doubtful and negative samples were re-examined by qPCR for accurate confirmation, 5 samples out of 40 were positive and confirmed aMPV subtype B isolates (Table 1, Fig.2 ).
Colonial characteristics of isolated bacterial associated with SHS infection
Several bacterial causative agents were isolated from suspected samples on different media as shown in Table ( 2). The suspected colonies of E. coli showed slight turbidity on nutrient broth, circular, smooth surface, mucoidy colonies, and greyish in color on nutrient agar while on MacConkey agar showed Pink colonies due to lactose fermentation. Meanwhile the suspected colonies of Pseudomonas spp. showed abundant growth and turbidity with bluish green color on nutrient broth and convex, glistening, translucent with bluish green color on nutrient agar while on MacConkey agar it showed pale colonies of non-lactose fermenter. Proteus spp. showed uniform turbidity with a slight powdery deposit and an ammonical odour on nutrient broth while on the nutrient agar made swarms intermittently in the characteristic step-like pattern across the agar surface but it looked like pale colonies with non-lactose fermentation on MacConkey agar.
Bacterial isolation and biochemical identification
Frequency of isolation as confirmed by Vitek2 assay and PCR was illustrated in Table ( 2). The identification results revealed that 28 samples out of 40 were E. coli (16 as single infection, 8 mixed infection with P. mirabilis and 4 mixed infection with P. aeruginosa). Also 16 samples out of 40 were P. mirabilis (6 as single infection, 8 mixed infection with E. coli and 2 mixed infection with P. aeruginosa). Finally 10 isolates out of 40 were P. aeruginosa (4 as single infection, 4 mixed infections with E. coli and 2 mixed infection with P. mirabilis). The amplified PCR product of suspected E. coli samples were 585 bp using the specific primers (Fig. 3) . 
Discussion
Infection associated with respiratory tract has significant economic impact on poultry production worldwide. SHS is a disease of upper respiratory tract and considered as one of these problems in last few years. The disease affects broilers and broiler breeders which resulted in inflammatory exudate beneath the skin (13). SHS has been described as a multi-factorial disease where the initial lesion mainly caused by aMPV, while the clinical signs are a consequence of bacterial complications and the severity of the disease depends on environmental factors (4).
This study was planned to detect and try to isolate some of the possible etiological agents of swollen head syndrome from different 40 broiler flocks showing swollen heads and respiratory manifestations with frothy conjunctivitis, snicking, wet or frothy eyes, sneezing, facial edema, unilateral or bilateral swelling of infraorbital sinuses. Samples included lung tissues, trachea and choanal cleft swabs and scrabs from sinuses and turbinates. These observations were parallel to the findings obtained by (5) who reported that, the first symptoms of swollen head syndrome in broiler chickens were sneezing, redness of conjunctiva with swelling of lacrimal glands followed by subcutaneous edema of head starting around eye. Similar findings had been reported by (14) . At the same concern (4) reported that the severity of the SHS depends on environmental factors.
The postmortem lesions of suspected freshly dead cases revealed often yellowish extensive gelatinous to purulent edema of subcutaneous tissues of head region and extended in some cases to include the submandibular area, sinusitis and tracheitis. On the other hand, few cases showed perihepatitis and pericarditis, pneumonia and airsaculitis. These findings were the same that recorded by (15) . Also (16) observed other lesion in the form of various amounts of casious exudate in lacrimal gland. In addition to (17) found that, under field conditions gross pathology depends largely on the presence of secondary infections in form of airsaculitis, pericarditis, perihepatitis and pneumonia.
Regarding detection of aMPV using conventional RT-PCR, only 4 samples out of 40 in a percentage of 10% were detected meanwhile, when the same 40 samples were examined using qPCR, 5 samples out of the collected 40 flock samples were detected, in a percentage of 12.5% and the detected virus isolate belonged to subtype B of aMPV. The difference between the two results could be attributed to the higher sensitivity of qPCR than conventional PCR. Parallel results were recorded in Egypt by (18) who detected TRT antibodies in broiler chickens from ten farms showing swollen heads and in other five healthy broiler farms in different Egyptian provinces using two different ELISA kits indicating seroprevalences of virus in Egypt. Also (3) detected the TRT virus (aMPV) subtype B in turkey flocks in Egypt. On the other hand, our results were in agreement with that of (19) who detected aMPV subtype B in 17 broiler flocks out of 133 examined flocks constituting about 12.5% of tested flocks in Jordan.
Regarding bacterial complications in the examined 40 flocks regardless to presence or absence of aMPV infection, our results revealed that twenty eight samples out of 40 were positive for E. coli isolation (16 as single infection, 8 mixed infections with P. mirabilis and 4 mixed infection with P. aeruginosa), sixteen samples out of 40 were carried P .mirabilis (6 as single infection, 8 mixed infection with E. coli and 2 mixed infection with P. aeruginosa) and ten isolates out of 40 were infected with P. aeruginosa (4 as single infection, 4 mixed infection with E. coli and 2 mixed infection with P. mirabilis).
Concerning the secondary bacterial infection accompanying the aMPV infection among the 5 infected flocks, the E. coli was the predominant secondary bacterial spp. in the 5 flocks either alone in 2 flocks or complicated with either P .mirabilis (2 flocks) or P. aeruginosa as in one flock. Similar results were recorded by (20) and (21) Regarding the other 35 flocks that were negative for aMPV and showing SHS signs, our results revealed incrimination of E. coli alone or mixed with P. mirabilis and /or P. aeruginosa to be the causative agents of SHS in that chicken flocks besides the recorded bad environmental and/or managemental factors. These findings were parallel to those obtained by (25) who reported that TRT virus did not play a causal role in SHS in commercial broilers in Greece but other bacterial agents together with bad environmental factors seemed to be essential in the occurrence and severity of the disease.
The lower detection rate of aMPV from the affected broiler flocks may be due to short period of presence of that virus in the tissues of affected birds, nearly not more than 4 days, in addition to presence of secondary bacterial infection in most of affected cases. From the above mentioned findings, we could prescribe a preliminary guide to subside and decrease SHS outbreaks by primary control of bacterial complication either by application of biosafety and biosecurity measures, optimization of environmental factors, application pf available vaccination programs or curative and prophylactic treatment will help and support the reduction of prevalence of SHS infections among broiler and broiler breeder flocks in Egypt.
Conclusion
It could be concluded that these results confirming the prevalence of aMPV subtype B among poultry flocks and its detection for the first time among broiler chickens in Egypt, through isolation, identification of the aMPV virus using RT-PCR and qPCR. In addition to, isolation and identification of some bacterial co-infection as E. coli, P. mirabilis and P. aeruginosa using traditional methods, PCR and Vitek2 compact system.
